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Introduction: Lunar crustal magnetic anomalies 

have been used to infer the history of the lunar spin 
axis and the nature of the Moon’s ancient dynamo 
[1,2]. However, there is wide disagreement about the 
interpretation of these results and even the assumptions 
behind them. Here we present evidence for a highly 
symmetric magnetized disk ideally suited for assessing 
the nature of the lunar dynamo. 

Reiner Gamma: Swirls are magnetic anomalies 
with soil optical patterns that are correlated with the 
underlying magnetization and near-surface field direc-
tion [3]. The Reiner Gamma anomaly is unique among 
swirls in that its optical pattern is exceptionally sym-
metric. We report here an interesting coincidence:  
three different studies have inferred its magnetization 
direction to be almost perfectly perpendicular to the 
semi-major axis of the optical pattern (Fig. 1a). We use 
this observation as a clue, and model the source bodies 
as a disk uniformly magnetized in the same way (Fig. 
1b). A disk model is more physical than previous 
models using lines of dipoles [3]. We find that a disk 
model produces cusps in the field that would likely 
produce the dark lanes inside Reiner Gamma (Fig. 1d) 
[3]. Such cusps appear at low altitudes and therefore 
are not visible with the best available data (Fig. 1c). 

Conclusions: These findings offer the best evi-
dence to date that the Reiner Gamma main body is 
uniformly magnetized, satisfying the most critical cri-
terion for inversions. Combined with its well-
constrained source body geometry, we argue that 
Reiner Gamma is the best anomaly to confidently infer 
the paleo-orientation of the lunar field. Previous stud-
ies have found the implied paleopole to be within ~10° 
of the present pole. The age of Reiner Gamma is likely 
~3.3-3.9 Ga [4]. Thus, Reiner Gamma provides evi-
dence for a dipole-dominated spin-aligned dynamo 
like the Earth’s, after a pure thermal convection dyna-
mo was likely possible [5]. 

Fig. 1.  A) Reiner Gamma anomaly with the ob-
served horizontal field strength at ~20 km (contours). 
Three inferred magnetization directions from previous 
studies are shown.  B) Magnetized disk model of the 
Reiner Gamma anomaly. C&D) Horizontal field 
strength at 20 and 5 km from the disk model.  Cusp 
regions in the field are found with the same geometry 
as the dark lanes at Reiner Gamma. The scale in panels 
B-D is approximately the same as for panel A. 
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